ABSTRACT -Purpose: To evaluate the knowledge, attitudes and perceptions of epilepsy in primary care system health professionals prior to and after an educational intervention. Methods: Educational interventions were delivered to three groups of people with an interest in epilepsy: 1. Information courses for physicians (241 subjects); 2. Social re-integration course for health professionals and community leaders (631 subjects); 3. "Training the Trainers" Course for physicians (11 subjects). The whole program is flexible and can be tailored for local or regional needs. For the evaluation of this process, health professionals completed a quantitative and qualitative questionnaire to assess their knowledge, attitudes and perc e p t i o n (KAP) of epilepsy prior to the training (pre-test) and 6 months after it (post-test). Results: Comparison of knowledge scores prior to (mean=55.8, standard deviation=14.0) and after (mean=71.5, standard deviation=12.0) the intervention showed that physicians had improved knowledge after the training (t-test=7.8, p<0.001). The same pattern occurred with the health professionals: the knowledge score prior to (mean=22.3, s t a n d a rddeviation=12.5) and after (mean=36.6, standard deviation=12.5) the intervention showed that health professionals had improved knowledge after the training (t-test=12.4, p<0.001). Improvements in attitudes and perception also occurred after the courses. Discussion: Training courses can promote incre a s e d knowledge, attitude and perception in a cost effective way in the primary care setting. However, a continuous education program is re q u i red to correct oversights and to improve the management of people with epilepsy.
Integral care for people with epilepsy includes s e i z u recontrol, psychological support and social integration assuring adequate quality of life 1 . People with epilepsy and their families can be helped if meas u res are adopted to reduce stigma, increase awareness that epilepsy can be treated and re h a b i l i t a t e those who suffer from epilepsy 2, 3 . Epilepsy is the most common serious neuro l o g ical condition 4 . An epidemiological study in São Paulo State found a lifetime prevalence of epilepsy of 9.2/1,000 [95% CI 8.4-10.0] 5 . Stigma is present in our s o c i e t y, excluding people with epilepsy from social activities, particularly because of misinformation but also due to lack of appropriate attitudes held by health professionals 3 . The treatment gap (lack of treatment or inadequate treatment) shows regional variation but, in general, inadequate or no treatment is a reality for a significant number of people with epilepsy. The majority of people with epilepsy can be classified as having problems of low complexity as seizures can be controlled with one low cost anti-epileptic dru g (AED). These are the people with epilepsy who can effectively be treated in the primary care system 6 . N e v e rtheless, in order for epilepsy to be managed in the primary care setting, knowledge about epilepsy needs to be enhanced among health pro f e s s i o na l s 7 . In addition to medical knowledge, a psychosocial approach is re q u i red to improve seizure cont ro l 1 . To some extent, a positive attitude held by health professionals helps to promote appro p r i a t e behaviour by patients 8 . 9 , focused on educational interventions to impro v e knowledge, attitudes and perceptions of health professionals and school teachers. Here we describe the development of diff e rent modules of educational int e rvention and their results when applied to primary care health professionals.
The phase II of the Demonstration Project on Epilepsy part of the Global Campaign Epilepsy Out of the Shadows-WHO-ILAE-IBE in Brazil, executed by ASPE, Assistência à Saúde de Pacientes com Epilepsia

METHOD
The development of educational modules followed t h ree main steps: 1. identification of target groups; 2. definition of the objective of the intervention; 3. definition of the teaching contents. The overall goal was to educate health care workers to provide bio-psycho-social management for people with epilepsy and to provide self-sustained education within the network. The primary care setting, p a rticularly in the Family Physician Program model, includes a team of multi-disciplinary professionals, which can be divided into physicians and other health professionals, particularly health agents and community leaders. The courses were developed for these three groups: . Wi t h regard to the second question, the professional is advised to ask directly whether the patient has absence spells or myoclonic jerks, as the answer has implications for choosing the antiepileptic drug. The answers to these questions p rovide a framework of epilepsy management. Where doubt persists, patients should be re f e rred to neurologists.
Module 2. Social re-integration course for health professionals and community leaders -
This course is of thre e hours duration and can be delivered to 60 to 80 people at a time. The objective is to educate these professionals on the main bio-psycho-social aspects of epilepsy to pro m o t e the dissemination of correct information in the communit y. After this course, the health care workers should be able to provide and articulate social support to people with e p i l e p s y. The themes covered are: epilepsy (definition, prevalence, seizures and treatments), psycho-social aspects (social difficulties, prejudice and stigma) and strategies to deal with prejudice and stigma. The aim is to promote advocacy groups for people with epilepsy to enable social reintegration. This module highlighted the importance of working in groups for people with epilepsy, enabling the p rofessionals to set up advocacy groups in their communities, to empower patients and their families on their rights and duties as citizens.
In addition to these educational courses, we devised a course to provide self-sustained education within the h e a l t h c a re network. This aims to train a physician to provide education to the rest of the team.
Module 3. "Training the trainers" course for physicians
-This course is of 20 hours duration (three days) and can be delivered to up to 30 people at a time. It is important that there is a prior agreement with the site health manager to allow the information courses to run, and that there is a supply of support materials. This module aims to prep a re physicians to pass on the information on epilepsy to other health staff, providing a self-sustained education pro-gram within their health network. This course covers the following aspects: medical aspects (epilepsy diagnosis, epileptic seizures and prevalent syndromes, special situations, treatment with anti-epileptic drugs (AEDs), diff e re ntial diagnosis, investigations; psychological aspects (selfesteem, self-confidence, depression, anxiety, stigma and quality of life); social aspects (social inclusion).
P a rticipants received teaching material to enable them to run information courses in their communities. This consists of a CD with the lectures as power-point pre s e n t a t i o n s , a booklet with the main aspects taught in the module and a guideline for AED pres cription with four first line AEDs (carbamazepine, sodium valproate, phenobarbital and phen y t o i n ) . Specific booklets were also pre p a red for the other courses.
The whole program is flexible and can be tailored for local or regional needs. For the evaluation of this process, health professionals completed a quantitative and qua litative questionnaire re g a rding their knowledge, attitudes and perception (KAP) of epilepsy prior to the training (pretest) and 6 months after i t (post-test). This questionnaire was developed following a standard process for its elaboration and validation 1 0 . Briefly, the steps of the process are the following: -Definition of the theme of interest: A literature re v i e w was undertaken and the current knowledge of epilepsy in the primary care setting was established. -Delimitation of the population:M u l t i -d i s c i p l i n a ry prim a ry care health workers (physicians, nurses, psychologists, social workers, dentists, physical therapists), divided into physicians and non-physicians. -Definition of item: We defined which type of possible answer (for example, multiple choice, true or false, scale) would best fit each question. -Designing the questionnaire: The items of the questionn a i re were elaborated by a panel of experts in the field of epilepsy. Diff e rent questionnaires were designed for the diff e rent target populations: physicians and nonphysicians. The questi onnaire for physicians included questions re g a rding medical management (drugs, diagnosis and investigations), in addition to attitudes and perceptions.
Each question in the knowledge section of the quest i o n n a i re was given a score for the correct answer, and the final grade was based on the total score achieved, as a percentage between zero and 100 (see appendix), so that we could compare the perf o rmance prior to and after the training. We did not identified the respondents, thus a nonp a i red t-test was used to assess significance of the score achieved prior to and after the training.
RESULTS
The results are presented separately for the thre e modules.
Module 1. Information courses for physicians -
T h e i n f o rmation courses were provided in diff e rent towns of Brazil: Campinas, Rio de Janeiro and São José do Rio Preto in the Southeast; Anápolis, Campo Grande in the Central-west; Cabedelo, Sousa, Patos, in Nort heast Brazil, Joinville and Londrina in South Brazil. Q u e s t i o n n a i reswere completed by 241 physicians (194 subjects in the pre-test and 47 subjects in both p re and post-test). Table 1 shows the main characteristics of the subjects. 
Job characteristics
Mean number of years working in the primary health care system 10 11
Physicians with medical residence (%) 61.1 60.4
Mean number of years working in public service 11.5 14.1 Comparison of knowledge scores achieved prior to (mean=55.8, standard deviation=14.0) and after the course (mean=71.5, standard deviation=12.0) showed that the knowledge of physicians was imp roved after the training (t-test=7.8, p<0.001) (Fig 1) .
The pre and post-information results on attitude and perception about epilepsy for physicians are presented in Tables 2 and 3 . (Table 4) completed the questionnaires (484 pre-test and 147 both pre and post-test).
Module 2. Social re-integration course to health agents and community leaders -
Comparison of knowledge scores prior to (mean= 22.3, standard deviation=12.5) and after the course (mean=36.6, standard deviation=12.5) showed that health agents had improved knowledge after the training (t-test=12.4, p<0.001) (Fig 2) .
The subjects' pre-and post-test results on attitude and perception about epilepsy for the second module are presented in Tables 5 and 6 . Following this course, eleven physicians were enabled to be trainers. Figure 3 shows the outcome of this activity, with follow-up activity carried out by five of eleven participants.
In the towns of Londrina, Joinville, Vitória da Conquista and Campo Grande, the physicians delive red information courses to the team of primary care health workers in the Family Physician Program. The physician from Cabedelo in Paraiba state went further by cooperating with local and State Health Dep a rtments in promoting a large scale inform a t i o n course for 610 health professionals, of whom 140 were physicians including 25 trainers. These professionals were from all over the state. This course was d e l i v e red by four ASPE personnel with the assistance of PAHO. Contact was lost with the physicians from Imperatriz and Belém. In the other towns, no further activities were carried out mainly due to lack of cooperation by local health administrators.
In all modules, participants expressed their opinions or wrote comments about the course. The general opinion was that the teaching methodology was simple with pragmatic information, which helped to simplify the management and treatment of epileps y. The participants there f o re felt more confident after completing the courses.
DISCUSSION
H e re we describe information courses for primary health care professionals, aiming to improve the management of people with epilepsy in the context of the Brazilian Demonstration Project of the G l o b a l Campaign Against Epilepsy. We found that in the public health context, information courses can promote better management of epilepsy, including most common medical, psychological and social aspects associated with epilepsy, through increased knowledge, attitude and perception.
In Brazil, medical services for epilepsy part i c u l a rly at primary care level are often of poor quality mainly due to the lack of knowledge and inform at i o n 7 . For this reason, providing basic inform a t i o n and knowledge about the condition to primary care teams may lead to improvements in epilepsy care at this level 7 .
The results were largely positive, and showed that the modules seem to improve knowledge, and change attitudes towards and perception of epilepsy, as shown by the significant diff e rences between the p re-test and post-test scores in the modules. On average physicians improved by 16%; and health agents i m p roved by 14%. It is important to highlight that the interval between the questionnaires was six months in each group. Thus these data suggest that people retain knowledge. Nevertheless, the knowledge of health agents even after the training was still below 50%, and some questions were still answ e red inappropriately by some physicians. These facts re i n f o rce the necessity of continuous education in order to correct oversights and improve the management of people with epilepsy.
The qualitative assessment of the training the trainers' module suggests that these low cost courses are highly effective and can quickly expand the i n f o rmation programme. Originally 11 physicians w e re trained and, after the course, these pro f e s s i o nals trained a further 810 new health pro f e s s i o n a l s , including workers of the primary care teams. This module allows a fast and effective expansion of the i n f o rmation courses covering health staff in many areas of the country.
T h e o re t i c a l l y, it should be possible for the information module to be used to provide basic epilepsy education to the whole primary care system in Brazil, which consists of around 60,000 Basic Health Units (BHU). The Family Physician Program currently has about 25,000 teams distributed over 5,000 locations 1 1 . Each team comprises a physician, a nurse, a nurse assistant, and four to six health agents, and pro v i d e s health care for an average of 1,000 families. This re presents health care for over 79 million people. We suggest the use of large scale information courses run either regionally or at state level, to disseminate basic information. Running the courses in each state is more feasible than a regional approach because of political boundaries. A mathematical exercise can illustrate how 25,000 teams can be provided with basic information. Using the large scale inform a t i o n course conducted in the state of Paraíba (attended by 610 health professionals, including delivering the "training the trainers" module for 25 physicians) as an example, and assuming that each trainer would then run three courses for 35 primary care physicians per course, this would provide education for 2,625 physicians. Thus, in theory, it only would re q u i reonly 10 large scale information courses to reach all the physicians of the 25,000 teams of Family Physician Program.
The information courses showed that health professionals can improve their knowledge, attitude and p e rceptions re g a rding epilepsy. These modules (1 and 2) showed a decrease of doubt in all aspects of epileps y, especially the perception of epilepsy: the negative beliefs and myths about this condition were better comprehended and the doubts decreased a lot. The physicians (module 1) learned how to diagnosis and to manage patients with epilepsy, minimising n e u rologist re f e rral, and learned about specific issues c o n c e rning women, causes and investigations. The other health professionals (module 2) could understand certain aspects about epilepsy, including perceptions, implications for women, diagnosis of epilepsy and beliefs.
Epilepsy should be re g a rded as a public health p roblem, and most cases are of low medical complexity which, according to the WHO, should easily be managed at primary care level. We believe that this is possible if resources are directed towards making treatment and rehabilitation accessible for patients via a broad action based on the Primary Health Care . The psycho-social and economic impact of epilepsy demands a broad and sustained medical and social action.
In conclusion, training courses can promote inc reased knowledge, attitude and perception in a cost e ffective way in the primary care setting. However, a continuous education program is re q u i red to improve the management of people with epilepsy. 
